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There aretwo phenotypically distinct subpopulations of mast cells in rodents, i.e.,
connective tissue-type mast cells (CTMC)' and mucosal mast cells (MMC). These
populations differ in their location, cell size, staining characteristics, ultrastructure,
mediator content, and T cell dependency (1-3) . Although proliferation ofMMC
wasknown to be Tcell dependent in vivo and thought to be IL-3 dependent in vitro,
the factors on whichCTMC proliferation depends remained elusive. We recently
found that mature CTMC separated from mouse peritoneal cells could proliferate
extensively in methylcellulose culture and maintain the appearance and function
ofCTMC (4). Clonal growth ofCTMC could not be induced by IL-3 alone and
required the presence of both IL-3 and IL-4/B cell stimulatory factor 1 (BSF1) (5) .
Mast cells bear high affinity IgE receptors, and crosslinking of cell-bound IgE
by multivalent antigenor anti-IgE antibody triggers the release ofavariety ofchem-
ical mediators (6) .
In B cell proliferation, crosslinking of surface IgM on B cells by anti-IgM anti-
bodies causes entry of resting B cells into the Gi phase of the cell cycle (7). BSF1
also plays a role in B cell proliferation as an activating factor (8) .
These findings led us to examine whether crosslinking ofIgE molecules bound
to IgE receptors on CTMC plays some role in the proliferation of these cells . We
report here that IgE-sensitizedCTMC can proliferate in vitro after the stimulation
with the specific antigen or anti-IgE antibody in the presence of IL-3 . Our data
indicate the possibility that antigen stimulation not only triggers the release of chemical
mediators from CTMC but participates in the mechanisms of their proliferation .
This work was supported by grants from the Ministry of Education, Science and Culture, Japan . Ad-
dress correspondence to Tatsutoshi Nakahata, Department of Pediatrics, Shinshu University School
of Medicine, 3-1-1 Asahi, Matsumoto, 390Japan .
1 Abbreviations used in thispaper . BSF1, B cell stimulatory factor 1 ; CTMC, connective tissue-type mast
cells ; MMC, mucosal mast cells ; Sj, Schistosomajaponicum antigen ; 48/80, compound 48/80
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Materials and Methods
Cell Preparation.
￿
20-25-wk-old male BDFj mice were obtained from the Shizuoka Ex-
perimental Animal Center (Shizuoka, Japan). Peritoneal cells were collected as described
previously (9). Mature CTMC (398% purity) were separated from peritoneal cells by the
removal of phagocytes followed by Percoll (Sigma Chemical Co., St. Louis, MO) density-
gradient centrifugation as described in detail (10).
IgE Antibodies, Antigens, and Other Secretagogues.
￿
Both mouse monoclonal anti-DNP-BSA
IgE antibody (B53) (11) and mouse monoclonal anti-Schislosomajaponicum (Sj) IgE antibody
(12) were used as diluted ascitic fluid. Anti-DNP IgE at a dilution of 1/1,000 and anti-Sj IgE
at a dilution of 1/1,000 corresponded to 80 ng/ml and 100 ng/ml IgE, respectively. Purified
rat anti-mouse IgE mAb (6HD5) was prepared as described previously (13). DNP-BSA con-
tained 6.8 DNP groups per BSA molecule. Sj antigen was extracted from adult worms of
Si as described previously (12). Compound 48/80 (48/80) was purchased from Sigma.
IL-3, IL-4, and Anti-IL-4 Antibody.
￿
Both mouse rIL-3 (14) and rIL-4 (15) were produced
in yeast cells. Their activities were determined by using P cell clone IC2 (16), and a colori-
metric assay (17). Rat anti-IL-4 mAb was purified from 11B11-containing ascitic fluid (18).
Clonal Cell Cultures.
￿
Methylcellulose cultures were carried out by using a modification of
technique described previously (9, 19). Culture mixture (1 ml) containing 103 purified
CTMC, a-medium (Flow Laboratories, Inc., Rockville, MD), 30% FCS (HyClone Labora-
tories, Inc., Logan, UT), 1% deionized BSA (Sigma Chemical, Co.), 10-4 M 2-ME (Eastman
Organic Chemicals, Rochester, NY), and 100 U IL-3 were preincubated in the presence or
absence of anti-DNP IgE (or anti-Sj IgE) at 37°C in 5% C02/95% air for passive sensiti-
zation. After 12 h, varying concentrations ofspecific antigen (or anti-IgE antibody) and methyl-
cellulose (final concentration, 0.8%) (Shinetsu Chemical Co., Tokyo, Japan) were added to
the preincubation mixture. This mixture was then incubated in a culture dish at 37°C in
a humidified atmosphere flushed with 5% C02 in air. Mast cell colonies containing 320 cells
were counted on day 16.
Serum free culture was carried out by using a modification of the technique described pre-
viously (20, 21). Culture mixture contained 1% crystallized globulin-free deionized BSA
(Calbiochem-Behring Corp., LaJolla, CA), 300 hg/ml fully saturated human transferrin (Sigma
Chemical Co.), 160 ug/ml soybean lecithin (Sigma Chemical Co.), 96 p.g/ml cholesterol (Nakarai
Chemicals Ltd., Kyoto, Japan) and 10' M sodium selenite (Sigma Chemical Co.), instead
of FCS.
Staining of Cultured Cells.
￿
Individual colonies were lifted from the methylcellulose culture
using a 3 ul Eppendorf pipette under direct microscopic visualization and were collected in
Eppendorf microcentrifuge tubes containing 0.5 ml PBS. After washing, the samples were
immediately spun in a cytocentrifuge (Cytospin; Shandon Southern Instruments, Sewickley,
PA) at 800 rpm for 5 min and stained with alcian blue-safranin (22) or berberine sulfate
(23). Specimens stained with berberine sulfate were examined with an Olympus epifluores-
cence microscope. Alcian blue(-)- safranin(+) mast cells are thought to be mature CTMC
(22). Berberine sulfate staining was reported to be highly specific for heparin-containing
granules of CTMC (23). We confirmed this by demonstrating that the staining was blocked
by treating the cells with heparinase from Flaoobacterium heparinum (0.5 IU/ml, pH 7.0; Seika-
gaku Kogyo Co., Tokyo, Japan) for 30 min but not chondroitinase ABC from Proteus vulgaris
(5.0 IU/ml, pH 8.0; Seikagaku Kogyo Co.) for 4 h (9).
Histamine Release.
￿
Histamine release experiments were carried out as described previously
(24). Aliquots of cells sensitized with anti-DNP IgE (1/1,000) containing N5 x 104 mast cells
were incubated for 20 min with varying concentrations of DNP or anti-IgE antibody at 37°C.
Histamine release from mast cells was measured by HPLC with fluorometry (25).
Results
Clonal Growth of CTMC Sensitized with Anti-DNP IgE by Stimulation with DNPin the
Presence ofIL-3. When normal mouse CTMC sensitized with monoclonal anti-DNP
IgE (B53) were stimulated by DNP and then cultured in methylcellulose mediumcontaining IL-3, pure mast cell colonies developed, depending on the concentration
ofDNP (Fig. 1 a). Proliferation ofmast cells also depended on the concentration
of anti-DNP IgE (Fig. 1 b). The maximal colony formation was seen with 1/1,000
dilution of anti-DNP IgE and 1 ug/ml DNP About one-third of mature CTMC
separated from mouse peritoneal cells produced colonies in culture containing op-
timalconcentrations ofanti-DNP IgE, DNP, and IL-3. NeitherDNP norIL-3 alone
stimulated clonal growth ofsensitized CTMC. IL-3 and/or DNP had no effects on
proliferationofnonsensitized CTMC. When sensitized cells were washed withct-me-
dium afterstimulationwith DNP and then cultured in methylcellulosemedium con-
taining DNP with IL-3, anti-DNP IgE with IL-3, or IL-3 alone, no mast cell colo-
nies developed. In contrast, many mast cell colonies developed whenthe same washed
cells were incubated with DNP, anti-DNP IgE, and IL-3 (data not shown). These
resultssuggest that antigen stimulationonly in early stage ofculture is not sufficient
to induce subsequent mast cell colony formation in the presence ofIL-3, and that
continuous presence of anti-DNP IgE, DNP, and IL-3 in culture is required for
extensive proliferation of CTMC.
Cytocentrifuged preparations ofmast cell colonieswere individually stained with
alcian blue-safranin and berberine sulfate to determine the characteristics ofthese
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FIGURE 1.
￿
Dependence ofcol-
ony growth on various stimula-
tion. (Left) Mast cell colony
growth from mature CTMC at
varying concentrations of (a)
DNP-BSA, (c) Schistosomajaponi-
cum (Sj) antigen, and (e) anti-
mouse IgE antibody (Open circles)
Cells sensitized with (a, e) anti-
DNP IgE (1/1,000) or (c) anti-Sj
IgE (1/1,000); (filled circles) cells
without sensitization. (Right)
Mast cell colony growth from
cells sensitized with varying
concentrations of(b,f) anti-DNP
IgE and (d) anti-Sj IgE. Open
circles, cells stimulated by (b) 1
tug/ml DNP, (d) 1 /~g/ml Sj, or
(f) 0.1 wg/ml anti-IgE antibody;
(filledcircles) cells without stimu-
lation. In different sets of sensi-
tized cells, the rate ofhistamine
release was determined. Spon-
taneous release was 8%. These
values were subtracted from the
experimental values. Data in the
figure are the average of tripri-
cated cultures. Errors are smaller
than the symbols.236
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colonies. Most cells composing individual colonies were stained with both safranin
(99.4 t 1.7%) and berberine sulphate (69.2 t 8.7%). Treatment with heparinase
completely abolished the fluorescence of granules of proliferating mast cells in our
culture, whereas chondroitinase ABC did not. These results suggest that most de-
veloping mast cells in culture actually contain heparin proteoglycan in their granules,
and that the cells retain the characteristics in common with CTMC (4, 26). Safra-
nin(+)-berberine sulfate(+) granules in the cells, however, were somewhat scarcer
as compared with CTMC separated from peritoneal cavity. In addition, although
all mast cell colonies developed in culture were considered to be derived from safra-
nin(+)-berberine sulfate(+) mature CTMC (4), about two-thirds of the colonies
contained a few alcian blue(+)-safranin(-)-berberine sulfate(-) mast cells.
To completely exclude the effects of accessory cells on colony formation in our
culture system, single-cell culturewasperformedaccording to the method described
previously (27). Purified CTMC from peritoneal cells were plated in methylcellu-
lose medium. A single CTMC was identified morphologically, lifted from the medium
using a fine Pasteur pipette attached to a Leitz micromanipulator, transferred to
fresh culture medium, and incubated for 16 d. 14 of 48 transferred single CTMC
produced colonies in the culture containing optimal concentrations of anti-DNP
IgE, DNP, and IL-3 . This result demonstrates that clonal growth of CTMC in our
culture condition does not require the presence of accessory cells.
Serum-free culture was also carried out to exclude the effects of some factors in
FCS on CTMC proliferation usingatechnique described in Materials andMethods.
60 ( ± 5) mast cell colonies developed from 500 purified CTMC in the serum-free
culture containing optimal concentrations. of anti-DNP IgE, DNP, and IL-3 .
Effects ofSj and Anti-IgE Antibody on Colony Formation.
￿
To examine whether mast
cell colony formation induced by antigen stimulation depends on the kinds of an-
tigens, mature CTMC sensitized with monoclonal anti-S. japonicum (Sj) IgE were
stimulated by Sj antigen and then cultured in the presence of IL-3. Mast cell colo-
nies also developed within a relatively small range of concentrations of Sj antigen
(Fig. 1 c). Anti-Sj IgE stimulated proliferation of CTMC dose dependently in the
presence of 1 /Ag/ml Sj antigen (Fig. 1 d).
The effects of anti-mouse IgE mAb (6HD5) on mast cell colony formation from
mature CTMC sensitized with anti-DNP IgEin the presence of IL-3 were also tested.
Mast cell colonies developed, depending on the concentration ofboth anti-IgE anti-
body and anti-DNP IgE (Fig. 1, e, f).
Histamine Release Experiments and Serial Observations ofDividing Cells.
￿
Together with
colony formation, we examined histamine release from mast cells as an index to
the degree of degranulation. When the cells sensitized with anti-DNP IgE were stimu-
lated by DNP, both colony formation and histamine release increased in a dose-
dependent manner (Fig. 1 a). Anti-IgE antibody also stimulated both colony for-
mation and histamine release at an optimal concentration of 0.1 hg/ml anti-IgE
antibody (Fig. 1 e). However, whetherdividing mast cells are similarlydegranulated
remainsunanswered. To examine this, serial observations of mast cells proliferating
in culture were performed. It was found that most dividing cells in the culture con-
taining anti-DNP IgE, DNP, and IL-3 had pericellular halos which indicated de-
granulation of CTMC as reported previously (28) (Fig. 2, B-D), whereas resting
cells in culture containing IL-3 alone had no halos around them (Fig. 2 A).TAKAGI ET AL .
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TABLE I
Effects of 48/80 on Mast Cell Colony Formation
Data represent the number of mast cell colonies on day 16 (48/80 10 tag/ml, IL-3
100 U/ml, anti-DNP IgE 1/1,000, DNP 1 kg/ml). Data shown in the table are
the mean t SD of triplicate cultures.
Effects ofNon-IgE-mediated Stimulation on Colony Formation.
￿
48/80 is asecretagogue
known tostimulate CTMC directly (29). Whether48/80 could induce mast cellcolony
formation in the presence ofIL-3 aswell as stimulationvia IgE receptors was tested.
When CTMC were stimulated by 10 Fig/ml 48/80 for 20 min, 43% total cellular
histamine was released from the cells. However, in three separate experiments, no
mast cell colonies developed when CTMC were cultured with 10 Wg/ml 48/80 and
100 U/ml IL-3 (Table I). Addition of 10 fig/ml 48/80neither enhancednor inhibited
proliferation ofCTMC supported by anti-DNP IgE, DNP, and IL-3. These results
indicate that some mediatorsreleased from mast cellscannot induce their proliferation.
Effects ofa Combination ofIL-4 andAntigen Stimulation on Colony Formation.
￿
When
varying concentrations ofIL-4 were added to CTMC sensitized with anti-DNP IgE
in the presence ofIL-3, mast cell colony formation increased in a dose-dependent
manner and reached aplateau at 100 U/ml IL-4. However, thecombination ofIL-4
and DNP increased the number ofcolonies exceeding by far the maximal level sup-
ported by IL-4 (Fig. 3). When cellswere incubatedwith IL-4 and IL-3 without sen-
sitization, the dose-response curve was about equalto that ofthe sensitized cells(data
(IL-4 ) (Umt-')
FIGURE 3 .
￿
The effects of a combination of IL-4 and
DNP on colony formation. 103 CTMC sensitized with
anti-DNP IgE (1/1,000) were cultured at varying con-
centrations ofIL-4 with (open circle) or without (closedcircle)
stimulation of DNP (1 pg/ml) in the presence of IL-3
(100 U/ml). Data shown in the figure are the mean ±
SD of triplicated cultures.
Stimuli
No. of mast cell colonies
per 5 x 102 CTMC
IL-3 0
48/80 0
IL-3 + 48/80 0
IgE + DNP + IL-3 148 ± 4
IgE + DNP + IL-3 + 48/80 134 ± 1U
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FIGURE 4.
￿
The effects of anti-IL-4 antibody on colony formation.
5 x 10' CTMC were incubated with; DNP + anti-DNP IgE + IL-3
(circles), IL-4 + IL-3 (squares) or anti-DNP IgE + DNP + IL-4 +
IL-3 (triangles) (anti-DNP IgE 1/1,000, DNP 1 tAg/ml, IL-3 100 U/ml,
IL-4 100 U/ml). Varying concentrations of anti-IL-4 antibody were
added to the cultures on day0. Data shown in the figure are the mean
t SD of triplicated cultures.
not shown). When sensitized cells were incubated with both IL-4 and DNP in the
absence ofIL-3, no mast cell colonies developed. It is ofinterest that the combina-
tion of IL-4 and DNP in the presence of IL-3 not only increased the number of
coloniesbutgreatlyenlarged both thecolony size and the cellvolume (datanot shown).
Additionofanti-IL-4 antibody, 111311, to the culture containing IL-4(100 U/ml) and
IL-3 (100 U/ml) resulted in a dose-dependent decrease ofclonal growth ofCTMC
(Fig. 4). About 70o 7o of the colonies were suppressed by the addition of50 lug/ml
anti-IL-4 antibody. On the other hand, in culture containing optimal concentra-
tions ofanti-DNP IgE, DNP, and IL-3, their growth was not affected by the addi-
tion ofanti-IL-4 antibody at the same concentration. Anti-IL-4 antibody also neu-
tralized effectsofa combination ofIL-4andDNP on proliferation ofsensitized CTMC
and depressednumbers ofmast cell coloniesto thelevel supportedby anti-IgE DNP,
DNP, and IL-3.
Replating Experiments.
￿
Whether both IL-4 and antigen stimulation could exert
colony-inducing effects on asingle CTMC was also examined. Since it isimpossible
TABLE II
Replating Studies of Mast Cell Colonies
Mast cell colonies supported by IL-4 with IL-3, or anti-DNP IgE andDNPwith
IL-3 were individuallylifted from the culture on day 16, suspended in a-medium
andgently pipetted. Aliquots ofthe cell suspension were added to the secondary
culture medium containing: anti-DNP IgE + DNP + IL-3, IL-4 + IL-3, or
IL-3 (anti-DNP IgE 1/1,000, DNP 1 ug/ml, IL-3 100 U/ml, IL-4 100 U/ml).
One quadrant of the sample was stained with alcian blue-safranin andberber-
ine sulphate to determine the characteristics of the colony. Data represent the
number of mast cell colonies on day 16 of the secondary culture.
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Colony
no.
Colony
size Primary stimuli
Secondary stimuli
IgE + DNP IL-4
+ IL-3 + IL-3 IL-3
1 170 IgE + DNP + IL-3 13 12 0
2 210 IgE + DNP + IL-3 17 24 0
3 260 IgE + DNP + IL-3 37 61 1
4 110 IL-4 + IL-3 6 8 0
5 470 IL-4 + IL-3 66 61 2
6 1,000 IL-4 + IL-3 99 237 2240
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to culture a CTMC with two different stimuli, individual colonies, which derived
from an ancestor cell, supported by IL-4 with IL-3 or anti-DNP IgE and DNP with
IL-3 were divided and replated in secondary cultures containing different stimuli.
All ofthe mast cell colonies supported by IL-4with IL-3 produced many secondary
mast cell colonies in culturecontaining anti-DNP IgE, DNP, and IL-3. The reverse
relationwas also observed as shown in Table II. It should also be noted that CTMC
can not proliferate extensively without successive stimulation ofanti-DNP IgE and
DNP or IL-4 in the culture containing IL-3.
Discussion
The presentexperimentsshowthat crosslinkingofcell-bound IgEonmature CTMC
separated from mouse peritoneal cells by multivalent antigen or anti-IgE antibody,
which leads to degranulation, also induces clonal growth ofCTMC in the presence
ofIL-3. When CTMC sensitized with anti-DNP IgE were stimulated by DNP in
the presence of IL-3, mast cell colonies developed in methylcellulose culture, de-
pending on the concentration ofboth DNP and anti-DNP IgE. Our various prein-
cubation studies revealed that antigen stimulation only in early stage ofculture is
not sufficient to induce extensive proliferation of CTMC in the presence of IL-3,
andthatcontinuouspresence ofIgE, antigen, and IL-3 was required forthe prolifer-
ation ofCTMC. These results suggestthatIgE-antigen complexesremaining in cul-
ture play some role in proliferation ofCTMC. Evidences for a direct effect o£anti-
DNP IgE and DNP on proliferation ofCTMC were provided by the experiments
ofboth single cell culture and serum free culture. Neither accessory cells nor some
factors in FCSwere notrequired forclonal growth ofCTMC inourculture condition.
Cytological analyses revealed that all mast cell colonies developed in our culture
consisted of cells with CTMC-like features. However, safranin(+)-berberine sul-
fate(+) granules in a cell were somewhat scarcer than those in the donor cells. In
addition, abouttwo-thirdsofthe coloniescontained afewalcian blue(+)-safranin(-)-
berberine sulfate(-) mast cells. It is ofinterest that proliferating CTMC in culture
containing PWM-stimulated spleen cell-conditioned medium (30) or IL-3 and IL-4
(5) similarly lose some of their staining with safranin and berberine sulfate. These
findings may suggest the possibility oftransdifferentiation from mature CTMC to
alcian blue(+)-safranin(-)-berberine(-) mast cells inmethylcellulose culture inagree-
ment with the in vivo observation by Sonoda et al. (31).
Crosslinking ofcellbound IgE by Sj antigen oranti-IgE antibody in thepresence
ofIL-3 also induced clonal growth ofCTMC . However, no mast cell colonies devel-
oped when CTMC were directly stimulated by 48/80. These results suggest that
stimulationofCTMC viatheir IgE receptors causes proliferationofCTMC. It seems
unlikely that some mediators released from CTMC by crosslinking of cell-bound
IgE induce clonal growth of CTMC.
Histamine release experiments showed that theconcentrations ofantigenand anti-
IgE antibody for optimalproliferationofCTMC approximately correspond to those
for maximal degranulation. In addition, serial observations of cultures on an in-
verted microscoperevealed thatmost dividing cells stimulated by antigenhadpericel-
lular degranulation halos, suggesting that crosslinking ofIgE molecules bound toTAKAGI ET AL.
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high affinity IgE receptors onCTMC can stimulate both degranulation and prolifer-
ation ofthese cells in methylcellulose culture. Recently, however, a second class of
receptors with a low affinity for the Fc portion of IgE (FceR2) has been identified
on macrophages, platelets, eosinophils, B lymphocytes, and T lymphocytes (32, 33,
34). Antibody to CD23 antigenon Bcells, whichis known to be equivalent to FceR2
(35), promote DNA synthesis in B cells activated with 12-0-tetradecanoylphorbol
13-acetate (36). Although presence ofFceR2 on mastcells hasnot yet been reported,
our datado not preclude apossibility that crosslinking of FceR2 on CTMC partici-
pates in the mechanisms oftheir proliferation. Further studies will be needed to in-
vestigate the possible role of FceR2 in the proliferation of CTMC.
Replatingexperiments suggested that both IL-4and antigen stimulation can exert
colony-inducingeffects ona single CTMC. It seems unlikely that there are two sub-
populations in CTMC, i.e., one can proliferate by stimulation with IL-4 and an-
other with IgE-antigen complexes. Replating experiments also indicated that IL-3
can not support successive cell division without IL-4 or IgE-antigen complexes in
culture.
A recent study by Brown et al. (37) has shown that IL-4 mRNA is expressed by
IL-3-dependent nontransformed mast cell lines. A question remains whether IL-4
is involved in the mechanisms of proliferation of CTMC stimulated via their IgE
receptors. The present experiments show that the combination ofIL-4 and antigen
stimulation increased the numbers of mast cell colonies, exceeding by far the max-
imal level supported by IL-4. In addition, clonal growth of CTMC supported by
antigen stimulation was not neutralized by the addition ofanti-IL-4 antibody. These
results maysuggest that IL-4 and antigen stimulation support proliferation ofCTMC
bydifferent mechanisms. However, another possibility: thatcrosslinking ofcell-bound
IgE generates IL-4 by CTMC in an autocrine manner and IL-4 in turn supports
their proliferation cannot be ruled out. Although our preliminary Northern blot
hybridization analysis could not demonstrate IL-4 mRNA in antigen-stimulated mouse
peritoneal CTMC, furtherinvestigations, usingmore sensitivetechniques and larger
numbers of cells, are required to answer the question.
In any case, the present experiments show a dual effect of antigen stimulation
on IgE-sensitized mouse mature CTMC, i.e., stimulating both degranulation and
proliferation. Intestinal nematode infection is associated with both potentiation of
IgE production (38) and hyperplasia of immature mucosal mast cells with active
secretory functions (39). A recent study by Czarnetzki et al. (40) has shown that
the number of CTMC in biopsied skin of sensitized rats increased after multiple
injection ofAscaris antigen into the skin. Although they speculated that mast cell
precursors immigrateinto tissue sites in response to chemotactic factors to differen-
tiate there into mature cells under theinfluence ofspecific growth factors, our results
provide another possibility: that increased CTMC inthe skin resultsfromprolifera-
tion ofCTMC by antigen stimulation. IL-4 secreted by T cells also enhances IgE
production by B cells (38, 41), and locally produced IgE binds to the IgE receptors
on CTMC. Crosslinkingofcell-bound IgEby multivalentantigen mayinduce prolifer-
ation of CTMC in combination with IL-3, while triggering the release of various
chemical mediators and cytolytic factors (42). Our findings should allow the eluci-
dation of many pathophysiological mechanisms involving the CTMC.242
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Summary
Crosslinking of cell-bound IgE on mouse connective tissue-type mast cells (CTMC)
by multivalent antigen or anti-IgE antibody induced clonal growth of CTMC in
methylcellulose culture containing IL-3. Continuous presence of antigen, IgE anti-
body, and IL-3 in culture was required for extensive proliferation of CTMC. Op-
timal concentrations of antigen and anti-IgE antibody for proliferation of sensitized
CTMC approximately corresponded to those for maximal histamine release from the
cells, and it was observed that most dividing cells stimulated by antigen had pericel-
lular degranulation halos in culture. Experiments of both single cell culture and serum
free culture provided evidence for a direct effect of antigen stimulation on prolifera-
tion of CTMC. Neither accessory cells nor some factors in FCS were required for
the clonal growth of CTMC in our culture condition. Compound 48/80, a direct
stimulator of CTMC, also triggered histamine release from CTMC but failed to
support their proliferation. These results suggest that stimulation of CTMC via IgE
receptors not only triggers the release of chemical mediators from the cells but in-
duces clonal growth of CTMC in the presence of IL-3 . Our data indicate the possi-
bility that antigen stimulation may play another role in the proliferation ofCTMC .
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